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.XtV 7, ; a -D^*'7 • xV^^ I^-^*»P>**Sf*^a!*?$tL4 l^T'^^IS** 
9 £E1ft«>#teo 

[IS** 1 1 1 
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[0 0 0 1 i 

[ 0 0 0 2 ] 

Sfl5raC0tt^^J^7^ v a >K «fc V) 3\ <b ttTv^ c 

CMDN A^m^ii^tL^ (Takata<b, 1997, WadUb, 1994) 0 - (DMm^^X, R 
ad51, Rad5 2, R a d 5 4 M-It^ 4 C t $ tit (Nickolof f £ X 

t/Hoekstra, 1998) o — k: h > tttk m&fc i ^^SSr^tHtil^ < O^ii, 

v^Tii, MDNA^Y:fcx.yy A±<DJ|#;tfUtt*B|WJ&S^D N A@£?iJ3l$7>£* LTv> 
[0 0 0 3 ] 

mx.lX, tB^^©i0ffl|5l^x.^i3V^TS^^txi!l^*^ Ltv^, RAD5 llfS? 
i-i,v>liRAD5 2 itfS^- 1 7t f± -5- n ^itfc^-^f&iS^ & 8**.**$: $ ft 

f v>«*», RAD 5 1 fe&vMi R AD 5 2 fra%ia$-£-t & ffl|W]i|&j£x. 2 ~ 3 f&® 

JtL^±#-£-f\ tfL^b, ,«lC^L-CSf^^®:t?i-- fc^«btLTV^ (Yanezjsi 
Porter, 2002, Reiss"b, 2000) 0 ttz, 3fA1-&^? 9 - <^ *g liJI x. ^ £ if £ 

##iT^mi> 2^#PBcoi<h) ii, ftiElft&#iJ-e&&7!> s > r^i^^TjSCiot^ 
mt LTffl|Wjm^x.SStiM46Tfg:< (l%mT) , ^ &3r££3lM« - 

[0 0 0 4 ] 

%,\z.'K z\ tfrh, frmwmom. mm, m^a, &vmt£t**m^xftfrtix^z> 0 

^tI-Cl)4-i-n^,f 7 • ^77t (Neurospora crassa) £&}&x.#F2u^ < ffi 
f>tt-?>^%<7)— otab-So -i-n^^7 • ^ytWmejjJ., m u s — 1 1 , m u 
s - 2 5 jaf5T-te, m#^gQ^l5lMmx.^fev^T^^i-^» R AD 5 1 , RAD 5 2 £> J: 

(/ rap 5 4 ^tt-rti, ffliwj-eab^d «h^<btL-rv^ 0 dn^oit^^^ 

^o^#Offi|W)|g.mx.^^ML. ^7X? KpMTR (Schroeder *b , 1995) 

(Handa^, 2000) 0 ^tih (Dm^^Xm^Wtz^^m^-MW^is^X It, fi;£K3£#M£ 
©3 3&»5> 5 %<DfrtfffimU. : &Z-$:7J<L?z<DKML, me i - 3 is X Tfm u s - 2 5 ^t^W 

9 5 •7-9-^jov^T(±^g|wiia^x.^^#'^^f&< > itfs^-^-r^-r y?\z.x i9#^«oiife 

[0 0 0 5] 
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-13. Ml^ffl**. DNA«7'nf'f> + t-^ (DNA-PKc s) 

, Ku 7 0— Ku 8 0 A f n^'fv-, DNA'J**-€I V-X r c c 4i^^Lt 

[0 0 0 6] 

1] #12 0 0 1 - 0 4 6 0 5 3 -f-^fR 
[^#1^^:^ 1] Terada^, Nature biotech. 20, 10 
30-1034. 2002 

[mfWfJcffi 2] Jeannotteib, EJ. Mol. Cel 1 Biol. 11 
, 5578-5585. 1991 

[##ft:£i$C 3] Gal 1 egof), The Plant Journal, 3 
5, 557-565 2003 

[^#rr:£i$£ 4] Walker^, Nature 412, 607-614. 
2 0 0 1 

[##ltii5] Cri tchlowiiitFjackson, TIBS, 2 3, 
394-398. 1998 

i%w*mik l x d t -t % mm] 

[0 0 0 7] 

, ku 8 o omt^a^^ t < nmm&Tzitz, ztx, nwmmz&w&mmm&z-m 

o 

[0 0 0 8] 

*m%<D^m*m^xmM2ti&mwi^^<nnmi. 7 0 %j^_t. x^t^t 

L<ti80%, 81%, 82%. 83%, 84%. 85%, 86%, 87%, 88%, 8 
9%, 9 0%, 9 1%, 9 2%, 9 3%, 9 4%, 9 5%, 9 6%, 9 7%, 9 8%, 9 

■>^J1, b nmiJ fciu i ttfx& z>o 4» 

£BIiE#2 009-3014269 



#11 2004-052952 ^- v : 3/ 

• 7^^^^^^. • — if— , T ^^Ji/^fJ^^ • 77^6 If, 7X^)^Jl/^ 

[0 0 0 9] 

w uttffl s *l 4 m x. k &g 4 otfe^- n , ^ m&ffiftm iz&^x%&htix^ 

NA-PKcs) , Ku70-Ku80AfnNv-, D N A 'J if- -tf I V - X r c c 
4 m-Sfott if 3 - Ktiief^ifi L < , K U 7 0 itfe^is J: tf/ifcttKU 

^^•Cfflv^jta KU 7 0 , KU 8 0 t:tt, ffilO^i^O K U 7 0 j3 J: t/ K U 8 
SL**uy&'£tti2> 0 mx.it. t h KU 7 0 (PI 2 9 5 6 ) (BE^J*-^ 1 ) , hK. 
U 8 0 (P 1 3 0 1 0 ) (SS?iJ#-^ 2) , -a-D^*"7^77t©KU70 (NCU0829 
0.1) (6E?iJ#-^3) , KU 8 0 (NCU00077.1) (R?!l#-^ 4 ) & if fritted, * <t 

j&**569J O K U 7 0 * tn^, K U 8 0 n 7 t L T fiffl nTt|-C * * o 
[0010] 

u-va>^) , iiT*>&mni~£zjj&%¥i)^im~<>si&-(:&& 

[001 1 ] 

[f&IKO$Jj&] 
[0012] 

[0013] 

1-*itfc^£ra£1-&#3*# , 2b£o KU70 l/:i^ KU8 O O^tnytlil^t 

4 , M0. t1r& tta^ KU 7 0 £ £ 1 3 K U 8 0 <P *^n^ jffS^-R^J "C 
SrV^-g-Ji, ^O'ft&coa, tfJAWT, Hf^^ KU7Q (IB9!l## 1 ) t/:ti: KU 8 0 
(gE^'Jl^ 2 ) <S>*^n^jt{g^B£?iJ£^K LT, W*iilfeOcDNA5'f79 , J-ft^ 
izftLXX? V -=->?*ft7 o xf)-->7<DU&tLXli, 74 -tf- 

f±SSv>9SI*!l140^-< y; r^n- v a >K «t t^t?§ & Q /wry 7 4 If- -> a 

[00 14] 

— — 7* ttZti LTB LAS Tt-ff^fT^a^KU 7 0 t/:liKU8 0 Hfrf-f 5fr^E 
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£^ - >?*ffl<7)^ *-KJ¥A-f & i <h X o t\ g#J<7)KU 7 0J/:liKU80?r 
m^tifz KV 7 O ttztt KU 8 0 liMM ? n - - > ^ffl^ ? (#8x.i;£\ pUC 
[0015] 

o R«l6*3ScS£i- Soffit LTIi, RjetiLftv***, #!)x.f£, rt*E"*-***IRIifiifc*.Ki& 
SSfcafsT-K£*&£***A"*-*#ifc, RNATi (RNAi) #MBH 

<{±> #ffi|e]^x.^^^^itfEi : -H^^^^^*A1-^^ffi, RNAfi (RNAi) 

zmm-f&um, ttztewmmm.mz^&m%&itt&tt-*u^&jj&-?$> v )> <t^£f 

iL<li, RNAfi (RNAi) £ flj "f * # ft, #fflP0&&x.Ki&5?fcafS^#*: 
[0016] 

^#AL/:DNA £*BJ& fcJBRIElfc'f * & o »F*3 $ D N A f±4!ltta 

{S^- <0 M Ht^ * 41* L * H x. £ «H§ L ^fe#± <£> HI Ift afS^- £ v - * - SfST- 
«fc i ttf-?& 3 (Alfak, 1993) o 

tfz, a^«IBOBE^©BW»:*V»-C, RNAfi (RNAi) ^flJffl-T&o 

v^RNA~^ii^ l< litRN A£M£-r&^ ^-MrtCiAt^ £ fC\ SiB 

tlio tl5{4#^^^^^^^Aft (Carter, 1986 ; Zol leris i r/Smith, 1987) , fc-fe 

7f«iiAft> mfc&mKm$>Mmmxm (weiis^, 1985) tizitM<owt%a<r>&. 

*«U EW^ae : PK***SA"t'&fca£P«S*i, ^n->"fb*tLfcDNA±T^EJfc 
t-Sifc^l* (Ausbel«b, 1987 ; Sambrook, 1989) 0 

KU 7 0 ^/;(i KU8 0 izm&M&ZmX-f & Z t~cmife&$cZfti Wi&, Ku 7 0* 
>/^Si^:IJKu 8 0* w«*Rfi&14£$:&$-£<& i 7 K^*&*A-*-* - ^ itzii 
K u 7 0 9 y^9MtK u 8 0 9 Z"*9 RsFffiUftUB Srff 9 <9 ICil&RftfflSttnaEft Sr^A 
L^EffiSffcfflSrM^S-er* i 5 &'£H£2*A-f £ - £ * WSi Lv^ Q 
[0017] 

[0 0 18] 

l ] 

[0019] 

£• jx — n^;f 7 • ^7 7f 

1. %mm 

m 1 K> ^gfc-efflv^fc-A-n 7.*°y^^75-r o C 1 -T 1 0 - 3 7 A*5 ir/c 1 - 
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T10-2 8a^^41tLTfflV>/: (Tamura& <£ tflnoue, 1989) 0 «IfDHl^ 
XVXL- 1B1 ue!i7'7^? KOilMBfcfflV**: (Sambrookib, 1989) 0 

■/^^^ KpBlescript SK + (Stratagenett) joit/pGEM (Promega 
tt) fi, jilt, ff LV^^ ^ - WfltHlcfflv^Co 2o(7)/7^? KpBARGEM7 — 1 
(PallisJ: CFBrunelli, 1993) , pCSN43 (Staben"b, 1989) £ X Zf 2 oco a X 5 K 
G 7 H 3 , G8B12 tiFungal Genetics Stock Center, University of Kansas Medical 
School, Kansas City, KS 66160-7420^ <b A#L£ 0 
[ 0 0 2 0] 

[«1] 



C1-T10-37A 


A 




Cl-T10-28a 


a 




54yo-728-5 


A ncku70 




54yo-728-7 


a ncku70 




54yo-828-3 


A nckuSO 




54yo-828-4 


a nku80 




FGSC#2764 


A mei-3 


FGSC* 


FGSC#6409 


A mus-11 


FGSC* 



FGSC*: Fungal Genetics Stock Center 



[0 0 2 1 ] 

2. 

(1) -i-n^jK^KfcltaaiSTffl&i* 

itfS^#ff2Davis& XZfde Serres (1970) OfS^^^o T^fo tz 0 

(2) PCRtt 

P C R±f ipifiExpand™ High-Fidel ity PCR system (Roche Diagnostics Corp., Switz 
erland) $rfflv*-C*8^#Kfi£o -Cfto fco 
[0 0 2 2 ] 

(3) H_SLE_L*fST- £ * - * - n 7 # v • 7 7 7t^)KU*tD ^itfSi 1 (JSLT, _n 
c K U 7 0 J: y n_cK_U_8_Q_ t fi&1r & ) <£>e&£?T n tztb<D y°y 7 < K«H 

n^U7>fy >]i-14jtf5T-H y g r CJ:!. n c KU 7 O ^Jj ^n c KU 8 0 OI^^ 

y££H 1 Aj3«t?7 1 BK^I",, 
(a) n c KU 7 0 ^I^OfefeODNAOjl 

^q-nxl7 KU7 0 jff5^-<7)# 2 k b p <D 5 ' *3«tt/3' 75>*>/DNA*, 
KG7H3^r>7 , V-K:fflv>tPCRi:i »JJtiPILrt: (PCR^ftli : 9 4 
C2^*i:9 4lCl 5#\ 5 8t3 0#, 7 2 "C 2 ^^-f * fr* 1 0 0, $ h iz 9 4 
CI 5#, 5 8tl 5#, 7 2 1C 2 53* (->M ?)VZti,Z7 2 < Ce>B#H4' 5#o'oif^>LT 

5' 77>^>^DNAW7*7^v- 

(p-1) 5' GTGCTGTAGCCGTTTTGGGTATCGC 3' (ge?!l#-f- 5 

) 

(p-2) 5' GGCGTAATAGCGAAGAGATAGTTGCTGGAAATA 
A 3 ' (KFd#-t 6 ) 
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3' 77>+>/DNAW/7^fv- 

(p-3) 5' AAGC ATAAAGTGTAAAGGCTTGTTGATGACCGT 

3 ' (mm^r 7 ) 

(p-4) 5' TTGGACGCCGCACACCTCTCGCTCT3' (ge^J^-f- 8 

) 

[0 0 2 3 ] 

^H, H v g r m^y""y^ ^ Fp C S N 4 3 £x >"7°^- b £ LTfflv^TP C RliipS 
(p-5) 5' TTATTTCCAGCAACTATCTCTTCGCTATTACGC 

c 3 ' (mm^ 9 ) 

(p-6) 5' C ACGGTC A T C A A C A A G C C T T T A C A C T T T A T G C T 
T 3 ' (g£?ij#-t 1 0 ) 
[ 0 0 2 4 ] 

±E3o<DPCRitl^rl^Lti^PCRf >7*l/ - f tLtffl^ (Kuwayama<b, 20 
02) , ttz, -fyJ-r-tLX. (p-1) (@S^J#-t 5 ) (p-4) (K?iJ## 8 

) Srffl^T, i^P C R ^J^T<7)^#TtiTo/: ; 

9 4 2 5K 9 4 °C 1 5 f>\ 6 0t3 0#\ 6 8 *C 5 ft* 1 0 *t4 ? ^, 9 4 X, 1 5 #\ 
6 0t3 0#, 6 8t5^ ( 1 *M ?^r^C6 8t:<7)B#P^^ 1 :fr-^o2£ft-f &) $-20 

7 2"C7 53\ 4 tt^c 
#ibtLrcil'^P C R/ttJ£ 0 . 7 %<?) 7 - x ^ ^ t'l^^i L , mtkW<7>=- 

[0 0 2 5] 

(b) n c KU 8 0 c0it^/:fetQDNA<7)ll 

-a-n^^7 KU8 0 2 kbp<7)5' ;!3j:i73' 77>^ >^DNA^^75 K 
G 8 B 1 2 *x>-7°V- h Km^'XPC RtZX ^m^Ltz (4H*Mi n c KU 7 0 (DWi&t 

5' 77> ; t>7DNAW7'7^v- 

(p-7) 5' GCGCCGGGAGGTTGTTCGTAAGCTG3' (@S^iJ#-^ 1 
1) 

(p-8) 5' GGCGTAATAGCGAAGAGGCTTTTCGGCTTTGCT 

g 3 ' (mm^ 1 2 ) 

3' 77>+>7DNA<077^v- 

(p-9) 5' AAGC ATAAAGTGTAAAGC AGGGTTGG AGAC AGG 

T 3 ' (@E^iJ#-^ 1 3 ) 
(p-10) 5' AAGGCGGAGTTGTTGGCTGCGAAGG 3' 

-§•14) 

[ 0 0 2 6] 

JfcK, H y g r itfe?-^^^ ^ KpC SN4 3 ^T-yyis- Y t LXm^tP C Riiipl 
^ToTt (£#te n c KU 7 0 OJ^j:|s)D) o 
(p-1 1) 5' CAGCAAAGCCGAAAAGCCTCTTCGCTATTACG 

C C 3 ' (@E?iJ#-55- 1 5 ) 
(p-1 2) 5' ACCTGTCTCC AACCCTGCTTTAC ACTTTATGC 

T T 3 ' (Se?iJ#-§- 1 6 ) 
[0 0 2 7] 

Ii£-P C Rti (p - 7) (i£?i]## 1 1 ) £ XV s (p - 1 0) OE^"J#-^l 4) ^-fflv^ 
[0 0 2 8] 

( 4 ) v a tv * & (xVMO^V-ya >y£) 

^^-Mifcfi lMv;vtfh-;v*2. o x l 0 9 fltJ^-cpM L£ 0 M^P CRi», 

3 0// 1^M«5 0^ 1 fc?!^U 7jc±HT 5frmJ >*2-s<- h Ltz 0 U&WL 

ffiliE#2 009-3014269 
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4 o M ixl/^ hn.fl/-?- (BTX Electro Cell Mnipulaion 600 Genetronics Inc.) 

5kV. ftHsmff/tf-l**- K 2 . 5 k V/fiE ftB#* v 9 V * 5 0 // F , ftBfJS; 
#iR 6 (186*-A) o 
[0 0 2 9] 

(5) ncKU70 feJ:a f ncKU80 co^j% 

l^va'^Wl, 1. 2 %* ^ n-X &Vogels' f /Rl 1 m 1 ?rt)Dx., 3 

0r-C2B#P^^ I- Lfco ^<7)i#?&2 0 0 ^1 fc'W ^n^-f v>B (5 0 0 // 

g/ml) «r#tf*^^tc^l9^lf^: 0 M^n7>f i/^»tt«3D--**iU tH 
Wilis^M^isv^TflHftT&^DTv^^^-? t>£ P C R ^fflv^ML/:o 3?7> 

(6) ggHHflS^tt 

f<7)MC^ot|fo/: (Inoue£ itHshii, 1984) 0 
10 0 3 01 

( 1 ) n c KU 7 0 & <£ # n c K U 8 0 tQlM^ 

h KU7 0 j3J:cf KU8 0 \z & - a - p X # 9 • * 9 y -f^tf)*^ n ^SrlLolt 
-5>/c46ic, — — n xtfy Af- — ^ (http://www-genome.wi.mit.edu/annotat 
ion/fungi/neurospora) Ltf- f- 5rtfo fc c fe^SirifcfejfitfK^fctet:: n c KU 
70 J3 «t y' ncKU80 ^ £o*tt£ 0 n c KU 7 0 «£ (/ n c KU8 0 afci 1 ^* 6 4 
5*5*0*6 6 17? y^^n- HI 2 Kti, tFKu70«75 y^ge^iji: n c K 

u 7 0 COT 5 y SSK^JWJtlfcfcjFi"., liFKu7 0J:ncKu7 0li2 3%O|Bl-tt, 4 
2 %<DMi&&Z% LX^tz a m 3 mi, tr-Ku80hncKu80 <D tt$t* 7fi-f 0 £ h 
Ku80incKu80l±23 %C9|WJ — 14, 4 1 % CO £ % L X v » 0 Orbach/Sachs 

3X5 K5^r7'J- (Orbach, 1994) frh%tz G 7 H 3 RtfG 8 B 1 2 {i, n c K 
U70 i?J:y ncKU80 ^^^t:v^o fi£oT, >ltL^cor3X5K^x>7 p ^-htL 
Tfflv^ ncKU7Q j3i:t/ ncKU8 0. 0 P C Ritflgfrffo tz c ttftts Xtfjj&<n k Z. 
6-eie«Lfc «t -5 n c k uitfs^Kfi*-*-* 2 k b p0 5* 33«tr/3' 77^^ 
DNAttt^LfcHuLLS^^t^DNAUfM-li, it^P C R K i o TWIULfe 

ft3D--^|liLfco *t»2 0 0«|sM^t7'^D-->7Lt, y y ADNAJ 
itBL, n c KU itfeT-^ H y g r jffcT- Cio Tift £ fix v» * if 9 ^£ P C R 
ot^L/: a CCOP C RcOT°7-f-7-(i. il BCf J:^:, — 7j £ n c KU it 

<7)^j 1 0 %H s n c KU itfgT-^feStC H v g r jgfeT-fr^ LT Wc 0 n c KU 7 0 : I H_ 
y g 1 5 4 y 0 - 7 2 8**5*^^ cku80: :Hyg r fcfiMti"* 5 4 y 

o- 8 2 8$i£#* ncku70 feJ:^ ncku8 0 ^M#<h LTffl^/; 0 £*L<b*M±, 
^#^fti3 *O f *^E^^*tii5it(ijE'^T'*^)7& ? > flfrfrfcU VKm%:®.X$> r> , 9!<bri»K 
MMSCiStt^of; (04) , 
[0 0 3 1 ] 

(2) g^SU n c k u 7 0 , n c k u 8 0 , me i - 3 , m u s - 1 1 gEaflsfcfcttS 
m t r iHs^S <£ y a d - 3 A jtfe?-C0 * - ¥T 4 > ^ 

SJrfeflc IViiVI ±C0m t r jgfc^fe <fc t fad-3 A itisT- £ , fi&IU^CD^WKii 
A,/i 0 mt r jffc^ftjgfrjf-^g&ti, 7^»7tnm5p-7^tn7x- 
jV77-> (PFP) t:»ftt^to a d - 3 A itfe^KXatjlo^tt, #?fecofe 
^collft (The Neurospora Conpendium, Academic Press 2001 i £ ) 0 ni 

t r O RF$/: ( t a d - 3 A O R F ^7*7^ h +r >f v b a r tCg^-j- h z\ k 

Ci ot^-^r < y ? -ZmmLtz 0 b a r itfe^tr^tfa 2 . 7 k b DN A 

^pBARGEM7-l ^f><Wffi^S c a I*5ctt/Sma I -C^J^tbLfco 

ttltiE#2 009-3014269 
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(2) - 1 

m t r jtfe^-O^i-a-, 9- ¥t- 4 >¥^<9 9 -<F>%%& X ZfMXH&TO <£ *) fcfrofc 
o m t r_ mitt*^-rZ> pMTR^Ms c ITMU mt r itfe^g) 7°n ^- ? - fc 
0 R FO- SB«r^-A>/5*?7 1 k b p *m&Ltz 0 2. 7kbpO ba r WffrZ^tD 

Ufr^WXLX, ^7^5 KpGS 1 (9. 5kbp) &VEMLtz 0 p G S 1 £N o t I 
X-ffiitL, *<Dm&&btLtz b a r iHs^D W -fr >f K Cmtl*^^ 1 • 8 k b p 5 ' 
££0*1. 9kbp3' 77>*^7DNAti#L/:6. 7 k b p OHIItKifJt 

ht^fy'V (2 0 0^/ml) t of£SCft8lffc£#SS U -ftKb^PFP (2 

0 // g/ml) Kfitt±-C&&^ : ? T&M&ft Lfco bar - DNA^m t r itfST-M K 
x <b*iT^ti(i\ P F P K**L-C»tt*^J±i*T*& 0 m^A7& ? +B[Wimj^H 

, n c k u 7 0 «£ tfnc k u 8 0< *O%W6ftfr^T#fflraW*Ufex. CioT^Cfc, 

[0 0 3 21 
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m2] 



ft 3ggfe#-%- Bla-Btf: PFP-ilStt ffil^^^MJg (%) 



1 


9 


3 


2 


22 


3 


3 


11 


3 


4 


16 


2 




58 


11 



19 



ncku70 1 41 41 

2 18 18 



59 59 100 



ncku80 1 12 12 

2 23 23 

3 12 12 
4 

|£$C 73 73 100 



mel-3 1 58 2 

1 



3 3* 



mus-11 1 45 0 

2 20 0 

0 



[0 0 3 3 1 

(2) -2 

a d - 3 A O 1 . 6kbp5' i3«ty f 2kbp3' 77> j r>/DNA^ b a r jjfaT- 
<7)M+>-^ KfcfiffiFi~& a d - 3 A ^-yf ^ V7<*9 5 -<D%mt, -h&O m t r itfe?- 

ncku7Q j5J:a f ncku8 0 ffcOf g$s&&-Cte 1 0 0 %i*Slfe«:ILtv»fc 0 itl 
f> of ffejl^ffilBl Wit i: i S tift-C* S;i:«:PCR(:«t^5IEL/; (£*3) <, 

[0 0 3 4 ] 
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[*3] 




[ 0 0 3 5] 

Z/3' 77>*>?*DNA<h*§|WJ& 5 0, 1 0 0, 5 0 0, 1 0 0 0 b p s £ P C R "Cif 
rpgU b a r itf£ : ?-<PW-'M KC^$t/; 0 7*9* h *t 4 V >#te^R<E*#fcov»T 
„ P F PtC;ftLIM4T*&&/^ J ? jWR^fc (^4 ) 0 5 0 b p is X If 1 0 0 b p &<Dfflffl 
DNA^fA^^/^^ 'J ^Wtt^KiEgl'ffcli:, n c k u 7 0 , n c k u 8 0 ft 

btfKm-tkMWfc&^X P F Pjfit14£l5t A,^££^o£ 0 5 0 0 b p £<*>ffi|B|1&tf>Sr 
B^SttKis^-CP F P ifiM£ * L :/ 7 * h -9->f ^ >#tt^RIElfc#* f 1 0%*#! 
T^^WCWL, nckuyp ^^' nckuS pj 3Hcj3V>Tt3: 9 0 %JSl±* s P F Plttt 
J^L/: 0 1 0 0 0 b pg<a*l|i|1£tf>»£\ »£fflflt£iJ v*T P F P #te*^ LtzzT 9 * 
Ft^y >fBtttf^K$E^^^ 2 0 4 O iZ-ft L > n c k u 7 0 «fc ^ ncku8 

Simzis^rii&XiPP F P»'l4^^L/co fot, fflragB^^i <Hl 0 0 0 bp 
[0 0 3 6] 
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4] 






50bp 


1 


22 


0 








2 


29 


1 










51 


1 


2 


ncku.70 


50bp 


i 


30 


0 








2 


29 


1 










59 


1 


2 


ncku80 


50bp 


1 


29 


0 








2 


30 


0 










59 


0 


0 




lOObp 


i 


20 


0 








2 


30 


1 










50 


1 


2 


ncku70 


lOObp 


i 


8 


2 








2 


13 


0 








*&» 


21 


2 


10 


ncku80 


lOObp 


1 


14 


0 








2 


32 


2 








mm 


46 


2 


4 




500bp 


i 


40 


4 








2 


40 


3 








*£ft 


80 


7 


9 


ncku70 


500bp 


1 


40 


35 








2 


39 


J 1 








left 


79 


72 


91 


ncku80 


500bp 


i 


30 


28 








2 


39 


36 










69 


64 


?j 




1 , OOObp 


1 


9 


3 








2 


22 


7 








3 


40 


6 








4 


40 


7 










111 


23 


21 


ncku70 


1 , OOObp 


1 


4 


4 








2 


8 


8 








3 


10 


10 








4 


8 


8 




• 






30 


30 


100 


ncku80 


1, OOObp 


1 


31 


31 








2 


19 


19 








mm 


50 


50 


100 
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2 ] 

[ 0 0 3 7] 

1 . T • - ya7 >^W KU 7 0 j&fs^O ? n ~ - > y 

TX^iV^W • — ya7>^ O-^y A f— — ^. (http://www-genome.wi.mit.edu 
/annotation/fungi/aspergillus/index.html) WLt BLAST 

*tfe3fLfc 0 Contig 1.132 (± 7 * ^ ^ ¥ ^ X • - v j- 7 > X <D K U 7 0 itfe 

i 1 ^S£'a-/v'C^& hfitzo T fr* • - yj-7'/^tf)KK u 9 

Ji, ^a-D^*°7 • 9 5 y tOK u 7 0* W^Kfcjfo 5 0 %<£>*g|WJ1$£^ Ltz 0 A. 
nidulans FGCS A89 toyyADNA^ilCHTW^y^v-^ffl^TPCRCJ: *K 
KU 7 O itfe^gfr-g-tf 4 0 4 5 b p <DWrK fritf IB Lfco 

KU_7_0/ For 5' GAGAACTGATCATGCGATGCGTGGC 3' ( 
E*d#* 1 7 ) 

KU 7 O X Rev 5' CATTCGCTTGATCGACATGGTTGGC 3' ( 

lE?iJ#-t 1 8 ) 
[0 0 3 81 

y; ADN A 1 ( 5 0 n g) 

7° 7^v- Forward 1 (lOOpmol) 

7° 7^"^— Reverse 1 (lOOpmol) 

1 0 xSlEfflAy 7 r - 5 

d N T P 4 

E x T a q 1 

DDW (mgTk) 3J_ 

m.A 5 0 M I 

±f£<£>=t n fcSJ&^fcffctSSL, TaKaRa PCR Thermal Cycler PERSONAL (Sffiit 
) UTPCRRjfcfcfTofco Ri&*ftti, 9 6*C2 53\ lt'f^^; 96t 3 0#, 5 
8t3 0#\ 72t7^, 30t0^kUo PCRM£t, T #o - * Y)vm,%W.W] 
K&U B&jmfrZr^frhMULtZo ttfr p GEM— T Easy 9 - (Prom 

ega tt) CT A* n-->^^«t 19 7^^- v a >&?tV», pGEMku70 

O 

[0 0 3 9] 

2. TX^^^VX • -ya7>Xg) KU7 0 itfeT-flfcig- o 1 i C 3 1 - 
pGEMku 7 0 =Sr#lilKJ£JlTO:/7 >f v- £ Jl v * T Qu i kChange site-directed mutag 

enesis («tfc«fc*«l£&as»SAtt) >)H i n d I I I SrSALT'io T*ft«B 

liH i nd I I It^ h £^-f o 

KU 7 0 (Hindi I I) /For 5' CACATTGTCC AAGCTT ACT 

GTGGCTACCC 3' (BE90#-^ 1 9 ) 

KU 7 0 (Hindi I I) /Rev 5' GGGTAGCCACAGT AAGCTT G 
GACAATGTG 3' (@£^J#-^ 2 0 ) 
[0 0 4 0] 

p G EM k u70 2(20ng) 
7*7^v-Forward 2 (200ng) 
y^v-Reverse 2 ( 2 0 0 ng) 

1 0 xKBM^y y 7- 5 

d N T P tS^-ife 4 
P f u Turbo 1 

DDW (M®*) 3_J_ 

_J 5 0 // 1 

TaKaRa PCR Thermal Cycler PERSONAL £Ji 9 5t27>, lt>f^^; 95t3 

tbiE# 2009-3014269 



#M 2 0 0 4 - 0 5 2 9 5 2 ^~ v I 13/ 

0fJ\ 5 4°C30#\ 7 Ot: 15*, 1 8 ? ^ £ Ltz 0 % h fttzM.^k~f *7 X 5 K £ 
P GEMku70 (H) <bU Z<D7°yX^ K £ B 1 nltHi ndl I I TtHfl: U 7 

• - V 7 yx&$tj- 0 v >If14iifci L o 1 i C 3 1 £B 1 n I t H 

i n d I I I -e^'<bL^»fit^Jf AL, P GEMku70: lol i C 3 1 t Ltz Q Z. <D 
K£Ap a I JIHtK i oTitiltKK L7^&. A. nidulans FGSC A89 4*K7°n h 

h p e G-mzm^xmxLtzo *'j=fv^v>- o^g/m 

1) £#tf#x h f*** h u-^mr-n-otzo »<b*irt:JBKlE3WMwOV>-C\ PCRR 
tf-tf- -9* > r o -y h Mtir £ «t 19 K U 7 0 afg^-fifcaflfc * jlt& L/vio 

[0 0 4 1 ] 

3. 7X^;H*;W • - y a 7 > * O KU7 0 ?f fc^-fifcig- p t r A - 

pGEMk u 7 0 %&fW.lZ&T<DZf7 4 v- v^TQuikChange site-directed mutag 
enesis&K «£ (JHindllltO ^|AU; 0 T*&8B*iH i ndl I It^h *mir 

o 

KU70 (HindHI) /For 5' C A C A T T G T C C A A G C T T A C T 
GTGGCTACCC 3' (8r2?U## 2 1) 

KUli (Hi nd I I I) /Rev 5' G G G T A G C C A C A G T A A G C T T 
GGACAATGTG 3' (B£?iJ#-^ 2 2 ) 
[0 0 4 2] 

p G EMk u70 2(20ng) 
y^v-Fo rwa r d 2 (2 0 0 ng) 
^^-Revers.e 2 (2 0 0 ng) 
1 0 xMAy "7 T 5 
d N T P fl-a-t/ 4 
PfuTurbo 1 

DDW jMMM 3_4_ 

££* 5 0^1 

TaKaRa PCR Thermal Cycler PERSONAL £fflv>t\ 9 5t2^ \*jr4 9 5t3 

0f>\ 54t3 0#, 7 Ot 15*, 1 8t0^tLfc. ft?>^S7"5^5 K* 
p G EMk u 7 0 (H) £ U ^<D"7°7^ 5 KfcB 1 nltHi ndl I I "CM^U T 
*^;V3r;l/J* • *0 -b'S^tf V f 75 > itfs?- D t r A ^B 1 nliHi ndl I I 
-CriHfcL*:8JfJT-£}f AU pGEMku70: : p t r A t Ltz 0 Z<D-?9X^ K£ S p 
e I ffiikizX oTItil^^ L^rt, A. nidulans FGSC A89#MC"/n h h P E Gv££ 

m^xmXLtZo MM&mfo<DmiRi*. If 'J -^7 5 > (100^g/ml) £^frC 
zapek-Do xJ&ttTffofco » ^ *tfc^KIE!**fco v^T, P C RJW>rn 
? HB#rKJ: "9 k u 7 0 j tfeT-aUKWc^gftbfco 
[0 0 4 3] 

4. &1&jkfcl'<Dffi.m%}^ - kexB - 

v^ijL!ilii^ft^?S±ia CJbt ^) , k e x 

Bjtfis^ttiRrc «toT^^«:^a67to k e x B Mitt ( dt "/ n -fc y y>/^nf 7--(f K 
exBfc3-KLT*3*K k e x B &fc?-flfe%flcteff&flfc ifcjg IT 3 W<» h 4 n o - 

:kWoTV>4, k u 7 O gfcl&EHc k e x B igfc^Jaffl 7° 7 

* 5 K*$AL, h titzfiZ-K 3£&#;&* ^©<e»v»^ t kexB jtfe?-BS«l* <7> ^IS 

k e x B iHg^-flEflBCT 

(FGSC A89)^s± 6/83 ff^Sfi&glfr (7. 2%) 
k u 7 0 mttt&iMWm^. 9 0/ 1 0 0 ^K<Etftfr (90%) 

Z<D£ 7 CMC^V^t k e x B jtfeT- frflfrftj- & i t CI t <b , k u 7 

3 ] 
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[0 0 4 4 ] 

77 \£ K7 V >^ 
1. 3tK#fl- 
ft 5 i:^ffflv^7n' K-/vX*$|c£^1-o 

WWa^T-ttir^J: 9 * fcOti iv>#, ^0(2, A G (At4Gl8960) l ^LFY (At5g 
61850) tf^o M^v-*-hLT, ^7^? FCaMV35S-sGFP(S65 
T) -NO S 3 ' fe^ GF P afe^^IV^, $ K*»?>, H i n d I I I t E c 

oR I-C GF P HteTZW*) aU ¥lt*^l:LtpB luescript SK*«E^ 
coRVffifii:#At4 (pSKGFP) 0 IIHI RBMPfWffi * ^ »t :/ 9 4 v-fAGitis 
^CQff^tij K>±itl&2 k b SrifipIU p SKGFPOGFP±Ii:}fAt4o 
H AG.»fe : ?-tt* tB L a K><7)Ttl)2 k b G F P Tit A1"£ a CLt# 
hf^tz p S K AG I : G F P fog? AG : : G F P gKfrfriaJ »J m LtMstt:ffflt^o 

l f y afg?- k o -c & ratsn^sf^ *• ff o o 

[0 0 4 51 
[S5] 



Atlgl6970 



GenBank 

i: 



^ h »y £ 



Nottingham 

^ h -y 



BH750130 SALK 037071 



BZ378077 
BZ292117 
BH750124 
Atlg48050 BH814153 

BZ762137 
BH814138 



SALK 106654 
SALK 123114 
SALK 037064 



N537071 
N606654 
N623114 
N537064 



At5g57160 BH864398 



SALK 089730 
SALK 065799 
SALK 016627 
SALK 095962 
SALK 044027 



N589730 



N516627 
N595962 
N544027 



K70-1 
K70-2 
K70-6 
K70-3 
K80-1 
K80-2 
R80-4 
K80-3 
L4-1 
L4-2 



[0 0 4 6 ] 

(2) 1 OBf, *fc£J Oflfc*) h ^ilttv^^o^vyyaCTDNA?:^ 

-f&o fODNA*»Ii:U T-DNAJf A»ffi«f«^ ADNA 5 0 

[0 0 4 7] 

3. KU&tfL i g AWWfc<0&¥t 

[0 0 4 8 ] 

4. mm^m^msLtMM^ 

, 1 mrngflEWPHKEJ «9*Jtr 0 

(2) (C I Migife : B 5MCME S, M> WW*^*^*:*! 
lLtzi><D) CtSt4o 

(3) *iM«CMLf:^ (MSM:MSl$MCi> WHJ*/!*"* 

ttlfiE4#2 009-3014269 
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(4) — iirar t i:I£t^o 

(6) % frXZM'L-'CMtb. EP'iy y 7- ( 7 0 mM K C L , 0. 3Mv^h-;u, 5 m 
M 2— morphol inoethanesulfonic acid, pH5. 8) 
KJ&*S1-&o «J££ 1 . 5xl0 6 /mli:llt5o 8 0 0^ 1 *I^?Lffl*^f 
F (4mm^'^) CAWo BTXtt ECM 6 0 0 *ftfflU LV, * 

■y/n°v? : 125//F, Wfc : o , f t-viE : 3 o o jjoi' K 7 ^ : 

7 5 0 V/c m, /W-Xg : 22-26msec O^fttl^lL^ff^o DN Afi — jS 

(8) mit^mzmji* AtimttL^is * - ummzffi < a 

[0 0 4 9] 

1 mntfl IS O ipl K <9 £U tr o 

(2) 0. 5Mv-h-;V§it:i^i«L^ »tM ( 1 %-fe;i/7-t* Ono 
zuka RS, 0. 2 5%v-bofn R-10. 0. 5Mv-f-«/, 8 mMiMfc 
*>l/ P H5. 5 ) t5-l OHIjftlU 0. 5Mv-F-;Vt3@^t4 

(3) 2 x 1 0 6 /m 1 4 0 0 // 1 *$C£?Ufl * * ^ ? h (2 m 
mf t 7 T') KAfi-So IAt^DNA^5 - 1 0^ g/m 1 & «£ ■? im x. £ „ BTX 
tt E CM6 0 0 U K : L V. *^/<->* : 5 0 0 // F. }&#L : R 3 ( 
48t-A) „ ft-y'Iff 110 6 K "7 4— K5£j£ 15 3 0 V/c nu 

1 : 2 2 - 2 6 msec <F>0kfr-?W.%&ll*ft 7 o 

(4) ^?Lf£> f£8pM3mlCf ; ?SL, 1 H# IH! 1" * o 

(5) K£IE8 pJgi|ti£7#n-j*t?@#£JgttiKj£lf, ^#i-^»o 
[0 0 5 0] 

6. 3^KIESI#OltB 

( 1 ) MM&&M&&K^Ltzjj frxtzmmzmM-tZo 

(2) GF Pfl^ISiexbttfc^fflJj&it^-oro^lt-C, Mx.#x.£ 0 

(3) mmCh^izm&Ltzh 2 o£$Ht, —JSteWfrltmt&to (RIM: B 

fit* * ^ > & im x. i><V) IZ&L, ^-W^DNA**it 

^ W g& t m ft jt fe^Wffi K KJg L 7 9 >f v - T P C R £ fi 1 9 „ 4 * »f Jt rt s tb % 

[0 0 5 1 ] 

7. T^n/^-r >; *A£*l]JB Lfc?£R|E& 

(1) Ti^^-pBI221 HfcfflUKB^&SU 3 5 S7°n^-*- : GUSfifitii 

(2) 10«)mLfc»#fc±EO?BRte»fflDNA*j¥AU xVir hn*'l/-y 3 >t7 

(3) DNA*#o7y'n;^fV'i'A^28t L fct, ftflfflffi 

s^ii:oD6oo^o. 8 k&s «t imm-tZo 

/§*§*U tt^^^a6So *#>£MT-£3§^£-£> G F P J: 2>§&?ttf&bti2> tfMCo 

(5) ijfrxzmm-rzm&te. mmmmz 2 - 3 ^-m^tz^^m^ (n 6 cent 

tbliE# 2009-3014269 
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it) -C3 B^^#-t^o *^-y'J>t*iILfcfGFPHMii:ov>ti$t5 

DN A^MLP C RtC J: ^gg^T^o 
[0 0 5 2 ] 

z f ij ffl -r & mm! ^« ^ k t> mm z ti & o 

[Hifc^J 4 ] 

[0 0 5 3 I 

^ h KU 7 oafcT-OfifciH^PV^T 

1 . H h K U 7 0 jjfeT-tf 

En s emb 1 yoyx^ h (http://www.ensembl.org/) <£> k: Fyy Af-M-X 
X t: h KU 7 0 (G 2 2 P 1 ) itfc^&SSfi^J £ <£ ^x^fV^ >f > hn > & troffi 
$R£http://www. ensembl. org/Homo_sapiens/geneview?gene=ENSG00000100419 J: *9 flJtff L 

[0 0 5 4] 

2. tftijiSLE^mBo^ 

fL^^^SB^JIf^^rREPEATMASKER WEB SERVER (http://ftp.genome.washington.edu/ 
cgi-bin/RepeatMasker) \Z&*) > H 0 iS LE?!l<atfc3??£fif V», KU 7 0 jf fc^ : -l*lm^H^1- 
[0 0 5 5] 

(1) *° V A-t 1/ ^ v a > ^ - i^^i^- 

Ku70 P2 AscI 5' — GCTATA GGCGCGCC TCTGCATTTA 
AGGAGAGAATAGCTGTG— 3' (BE3?U#-^ 2 3 ) 

Ku70 P3 NotI 5' -AG A AC A G_CG_G_C_CG_C A AG AGATCTC 
GATCACTGCTTATGATC— 3' (@££ij#^- 2 4 ) 
3' ffl*^n y-7-Affly5^ 

Ku70 P4 NotI 5' — CTTTAG GCGGCCGC AATTCAAGAT 
GAGTCATAAGAGGATC — 3' (Be^J## 2 5) 

Ku70 P5 Sail 5' - C A T G T C G A C A T T T C A A G A C A G G T G 
AAGAGGTGACAAG— 3' (6E?!l#-^2 6) 

(2) 7°n^&- * - v*^?* ? 

5' fl^tn^-T-Affl^^v-it 

Ku70 P2 Sail 5' — GCTATA GTCGAC TCTGCATTTAAG 
GAGAGAATAGCTGTG — 3 ' (Wffllr^r 2 7 ) 

Ku70 P3 NotI 5' -AG A AC AGCGGCCG_C A AG AG ATCTC 
GATCACTGCTTATGATC— 3' (H£^!J#-f - 2 8 ) 
3' l*tDy-7-Affl^^-^ 

Ku70 P4 NotI 5' -CTTTAG GCGGCCGC AATTCAAGAT 
GAGTCATAAGAGGATC — 3' (@£^J#^ 2 9 ) 

Ku70 P5 Sail 5' - A T C G C A G G C G C G C C A G A C A G G T G A 
AGAGGTGACAAGATAC-3' (BE?!!*-^ 3 0 ) 
[ 0 0 5 6 ] 

4. PCRfti:J:4**ny-7-A^ja 
(1) #«i5<fcO f teffl«il 

tH|E# 2009-3014269 
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( 5 0 0 n g/n 1 ) 



P o 1 y m e r a 

r 



s e ) 
MP, 



t f^I^fi^HCTl 1 6 genomic D N A 
KOD-Plus (Wli^Ml^ifftDNA 
P C Rffl-^-TJUf-f ^7- (TaKaRa Thermal Cycle 
Model No. TP-3000 ±M ft) 

fnW^5^-W^ 1 0 pmo 1 CWSLfcP rimer Mix ( _tf£ 3 

PCRM<7)« 

HCT116 y/ADNA (500ng/^ 1 ) 
lOxPCR buffer for KOD-P 1 u 
2 mM d NT P s 
2 5 mM M g S 0 4 
Primer mix ( 1 0 p m o 1 #) 
DM S 0 

KOD-P 1 u s-DNA#V>9-4f 

* 



1 

2 



1 A* 
5^ 

. 5 

. 5 jj. 

1 A 4 
3 2 xi 



5 0// 

±IEOSJS^* P C Rffl*M */HJ->f Z 7-IZXP C RRfS*ffofc 0 
Rt&^frtt, 94t2*, 1 ->f 9 4tl5#; 60t30#; 681C5^ 30 

Ef£f£, PCRliDNA Krfi-£»*iU *:tirti<7)7°7-(-?-tzm\\LX$>Z>mm 

[ 0 0 5 7] 

(2) stfVA-fcV* va 

5' l* ; tny-7-Affl^7'f-7-^ (Ku7 0 P2 Ascl/Ku70 P3 
No t I) <DP C RitDNA|fM"ttt, AscItNot I OMflHiRIMS-etH'ftfctT 

ofco ;ODNAIM-igS:Ku7 0 F2iLfc a 

3' I^^Dy-T-Afflyy^fv-^ (Ku7 0 P4 NotI/ Ku70 P 

5 Sail) (OPCRg&DNAWrJfCtt. Sal ItNot I <0 MftlJ 11*3(5 "Cmfk* 

firofc, ;wDNAifr**Ku7 0 F3 t L/; 0 

(3) T'n^-^-U^^^^-ffi©^ 

5' l* ; Eny-7-Affl7'7'f , 7-jbt (Ku7 0 P2 Sail/ Ku70 P 
3 NotI) <D P C R j£ m D N A ®f tf"C (i „ Sal ItNot I <7)l^flJ|5SP5^"t ! 'Mlr:?r 

ffofco :«DNAifr!feS:Ku7 0 F 2 B & Lfco 

3' i^ ; Eny-7-Affl7 p 7^fv-^ (Ku7 0 P4 NotI/ Ku70 P 
5 AscI) <DP C RgJ&DNABftf-eii. N o t I t A s c I <Dm®mW%-CMikZ 
ffoto :«DNAI^*Ku7 0 F3BtL^ 0 

-?-tt-rtLCODN ABfrJt£ pBCt^o-->^ffl^^-i:WD-i^^U D 
N A 8lf>T-<0 M2b§§I$53-<7) -> - ^ a. > * fc^ro T KU 7 0 j&fc^-fr-gfr D N A »fH"?£> £ - £ 

[0 0 5 8] 

5. 9 — f y T 4 yys<? 5 --7*7?* \ Y<T> 
( 1 ) ^'JA-tl/^va * * 

^n-->WbSipMClDT-3±CKu7 0 F2, 7°n - * -# tf^ - 
D7/f vViBj-ttilfST-, Ku7 0 F 3 «t 7 D N ABfrTt LT *° 'J A-fe 

U^yaVffl^^^-S-fiLfco ^^U*^^ pPAS-Ku70 PuroU 

(2) yn^-^- i^a^* 9--f^7, \ vm^<om^ 

^n-^>7t^f FMpMClDT-ApA±CKu7 0 F 2 B > 7°n^-?-4t 
L*°V A v^Mt**^ >jSt14slCT, Ku7 0 F 3 B *>JRK* * «t ? D N A 
in-^ffALT^'J A-feU* v a ^^-^IILfco K**pBDTA- 
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K u 7 0 neok'Lfco 

m * - y y t- -r y * * - -fv * 5 k t i> \zmmm^ a s c i -cmifc-r * - tiao 

[0 0 5 9] 

6. ku 7 o m^j-^.mmm<DMiK 

( i ) *° >; a -t v t -> a ^ * - -eoiife?-?^^ 

±ia5T^ML/iEia'fl:p P AS-Ku 7 0 Puro D N A £ H C T 1 1 6 «K 

b n*°- 1^- > a ymz-xmm^xLtzo ffl[wim&x.tw £ o-t ku 7 0 itfc^-a* 

^£*^M£iSt£i-&*:*M^ kfj.-nv^v> 3//g/ral) $Sin 

5 A^ite^*£;fcC:&v^n^-£M;£-££o tffbtL^^KiEm^ffl^^n^ 
— £ t: y ? T y 7°U P C R & & =t Xf -V~*f y f u y VMffifc «t "9 & KU 7 0 jffc^- 

— -^(DMi^fM^^mi-^tzib^^ IMpBDTA-Ku7 0 neoZmffi 
(OMtlAU G4 18 (ft^I«3 0 0 /ig/ml) v ^ J 5 Aigi&Xmm £ 

Mm=Fm i>mmz t^tzmmw^mm £fir o £ 0 

[0 0 6 0] 

7. fttlftMW-HPRT- 

k: hilttHCT 1 1 6^^vMia^<7) k u 7 0 tM^ffl^taCTii$^I 
/itfjH P R T (hypoxanthine guanine phosphor ibosyl transferase) jfifs^^^t- 

h p r t itmmmm®-&f&<7)ir v&&-?m < hpr ts{st-«^ 

HCTl 1 6 & J: Zf&M<V k u 7 0 fifeijifflJfe^/W ^n-v^f v ^ffit^SfcT-fr^-fa H 
P R T iSfS-f-^^lffl coy'y 7 < KDNA^iAL, #«b tifc'W Vu^ 4 v ymZfti? n 
->^^^l< «bv^co#J^T-H P R TitfS^-T&^^^tLTV^^^, P C Rftis iOT > 

iftHCTl 16 : 6/12 0 (5 %) 
k u 7 0 &mmffi.W : 30/120 (25 %) 

& £ t £ ti/^o 

[0 0 6 1 ] 

mxm.&&&z. t tfvjm t%z>tz£>, mmn^Mitt&m&ffi z&m-r zzt &x ^ & 

o ttz, ffi^&xB#K£t:#£^&l&^<^*j-U 0!lx.{i\ Cre/l o x ^flffl L 
tzty *9 tB L^^^^nTf^ =5: & £ t^<b, ^&*&<^j&^£P8£1-£ - ^ & T § &o * 

£^-?§£o #5E<^itfcT-£?SI£Mig-f &*rt£i:&&o lot, *5£miz 
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[Ell] Hyg r •C ncKU7Q j3J:a f ncKU80 ^tttt h^fc^T^-f 0 Afi_n 
c KU »-y? V^<9 9-<r>mWk&*7F-?o n c K U if f*?- O 5 ' IRi** (p-1) 

(mm^s) atixf (p-2) imm^s) -etBffiu 3' (p-3) ( 
mm^ 7) ( p - 4 ) (mm^ 8 ) -cm^ t £<> h v g r m^it ( p - 

5 ) 9 ) HXV ( p - 6 ) (g£?ij## 1 0 ) T-iiipi Ltzo B l±MA& P C R 

im 2 ] n c K u 7 0 * >/<^jf O^SIT 5 S&MBfflt t h K u 7 0 9 >/^Sof 
MT< ;mWMt<D&WL*7F-? 0 ^mzXZWftlt, KU 7 0/8 OODNAfif^K 
*4 y*. »J:^#fittKU 8 0 M^iS^USAP K> 4 > 

*7F-?o ttz, ^14%«Ku ^j3V>T#K&#£ftTV>£fg^PHRf±#^fc&CT 

[HI 3] n c K u 8 0 * WC* S^fffl,7 5 / ^@E?iJ <h t h K u 8 0 9 >^99.<D=f 

1.75 y^ee^jtioit^^^i-o nmz x&fcftu, ku 7 0/8 oodnais^k 
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ffifiE# 2009-3014269 



2004-052952 ^- v : 1/ 




< 



SEQUENCE LISTING 
110> JAPAN SCIENCE AND TECHNOLOGY AGENCY 



<120> Highly efficient gene targeting 

<130> RJ007P41 

<160> 30 

<170> Patentln version 3.1 

<210> 1 

<211> 609 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ser Gly Trp Glu Ser Tyr Tyr Lys Thr Glu Gly Asp Glu Glu Ala 
15 10 15 



Glu Glu Glu Gin Glu Glu Asn Leu Glu Ala Ser Gly Asp Tyr Lys Tyr 

20 25 30 



Ser Gly Arg Asp Ser Leu lie Phe Leu Val Asp Ala Ser Lys Ala Met 
35 40 45 



Phe Glu Ser Gin Ser Glu Asp Glu Leu Thr Pro Phe Asp Met Ser He 
50 55 60 



Gin Cys He Gin Ser Val Tyr He Ser Lys He He Ser Ser Asp Arg 
65 70 75 80 



Asp Leu Leu Ala Val Val Phe Tyr Gly Thr Glu Lys Asp Lys Asn Ser 

85 90 95 



Val Asn Phe Lys Asn He Tyr Val Leu Gin Glu Leu Asp Asn Pro Gly 

100 105 110 



Ala Lys Arg lie Leu Glu Leu Asp Gin Phe Lys Gly Gin Gin Gly Gin 
115 120 125 
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Lys Arg Phe Gin Asp Met Met Gly His Gly Ser Asp Tyr Ser Leu Ser 
130 135 140 



Glu Val Leu Trp Val Cys Ala Asn Leu Phe Ser Asp Val Gin Phe Lys 
145 150 155 160 



Met Ser His Lys Arg He Met Leu Phe Thr Asn Glu Asp Asn Pro His 

165 170 175 



Gly Asn Asp Ser Ala Lys Ala Ser Arg Ala Arg Thr Lys Ala Gly Asp 

180 185 190 



Leu Arg Asp Thr Gly He Phe Leu Asp Leu Met His Leu Lys Lys Pro 
195 200 205 



Gly Gly Phe Asp He Ser Leu Phe Tyr Arg Asp lie He Ser He Ala 
210 215 220 



Glu Asp Glu Asp Leu Arg Val His Phe Glu Glu Ser Ser Lys Leu Glu 
225 230 235 240 



Asp Leu Leu Arg Lys Val Arg Ala Lys Glu Thr Arg Lys Arg Ala Leu 

245 250 255 



Ser Arg Leu Lys Leu Lys Leu Asn Lys Asp He Val He Ser Val Gly 

260 265 270 



He Tyr Asn Leu Val Gin Lys Ala Leu Lys Pro Pro Pro He Lys Leu 
275 280 285 



Tyr Arg Glu Thr Asn Glu Pro Val Lys Thr Lys Thr Arg Thr Phe Asn 
290 295 300 



Thr Ser Thr Gly Gly Leu Leu Leu Pro Ser Asp Thr Lys Arg Ser Gin 
305 310 315 320 



2/ 
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m 

" w He Tyr Gly Ser Arg Gin He He Leu Glu Lys Glu Glu Thr Glu Glu 

325 330 335 



Leu Lys Arg Phe Asp Asp Pro Gly Leu Met Leu Met Gly Phe Lys Pro 

340 345 350 



Leu Val Leu Leu Lys Lys His His Tyr Leu Arg Pro Ser Leu Phe Val 
355 360 365 



Tyr Pro Glu Glu Ser Leu Val He Gly Ser Ser Thr Leu Phe Ser Ala 
370 375 380 



Leu Leu He Lys Cys Leu Glu Lys Glu Val Ala Ala Leu Cys Arg Tyr 
385 390 395 400 



Thr Pro Arg Arg Asn He Pro Pro Tyr Phe Val Ala Leu Val Pro Gin 

405 410 415 



Glu Glu Glu Leu Asp Asp Gin Lys He Gin Val Thr Pro Pro Gly Phe 

420 425 430 



Gin Leu Val Phe Leu Pro Phe Ala Asp Asp Lys Arg Lys Met Pro Phe 
435 440 445 



Thr Glu Lys He Met Ala Thr Pro Glu Gin Val Gly Lys Met Lys Ala 
450 455 460 



He Val Glu Lys Leu Arg Phe Thr Tyr Arg Ser Asp Ser Phe Glu Asn 
465 470 475 480 



Pro Val Leu Gin Gin His Phe Arg Asn Leu Glu Ala Leu Ala Leu Asp 

485 490 495 



Leu Met Glu Pro Glu Gin Ala Val Asp Leu Thr Leu Pro Lys Val Glu 

500 505 510 



Ala Met Asn Lys Arg Leu Gly Ser Leu Val Asp Glu Phe Lys Glu Leu 
515 520 525 
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Val Tyr Pro Pro Asp Tyr Asn Pro Glu Gly Lys Val Thr Lys Arg Lys 
530 535 540 



His Asp Asn Glu Gly Ser Gly Ser Lys Arg Pro Lys Val Glu Tyr Ser 
545 550 555 560 



Glu Glu Glu Leu Lys Thr His He Ser Lys Gly Thr Leu Gly Lys Phe 

565 570 575 



Thr Val Pro Met Leu Lys Glu Ala Cys Arg Ala Tyr Gly Leu Lys Ser 

580 585 590 



Gly Leu Lys Lys Gin Glu Leu Leu Glu Ala Leu Thr Lys His Phe Gin 
595 600 605 



Asp 



<210> 2 

<211> 732 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Val Arg Ser Gly Asn Lys Ala Ala Val Val Leu Cys Met Asp Val 
15 10 15 



Gly Phe Thr Met Ser Asn Ser He Pro Gly He Glu Ser Pro Phe Glu 

20 25 30 



Gin Ala Lys Lys Val He Thr Met Phe Val Gin Arg Gin Val Phe Ala 
35 40 45 



Glu Asn Lys Asp Glu He Ala Leu Val Leu Phe Gly Thr Asp Gly Thr 
50 55 60 



Asp Asn Pro Leu Ser Gly Gly Asp Gin Tyr Gin Asn He Thr Val His 
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75 



80 
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Arg His Leu Met Leu Pro Asp Phe Asp Leu Leu Glu Asp He Glu Ser 

85 90 95 



Lys He Gin Pro Gly Ser Gin Gin Ala Asp Phe Leu Asp Ala Leu He 

100 105 110 



Val Ser Met Asp Val He Gin His Glu Thr He Gly Lys Lys Phe Glu 
115 120 125 



Lys Arg His He Glu He Phe Thr Asp Leu Ser Ser Arg Phe Ser Lys 
130 135 140 



Ser Gin Leu Asp He He He His Ser Leu Lys Lys Cys Asp He Ser 
145 150 155 160 



Leu Gin Phe Phe Leu Pro Phe Ser Leu Gly Lys Glu Asp Gly Ser Gly 

165 170 175 



Asp Arg Gly Asp Gly Pro Phe Arg Leu Gly Gly His Gly Pro Ser Phe 

180 185 190 



Pro Leu Lys Gly He Thr Glu Gin Gin Lys Glu Gly Leu Glu He Val 
195 200 205 



Lys Met Val Met He Ser Leu Glu Gly Glu Asp Gly Leu Asp Glu He 
210 215 220 



Tyr Ser Phe Ser Glu Ser Leu Arg Lys Leu Cys Val Phe Lys Lys He 
225 230 235 240 



Glu Arg His Ser He His Trp Pro Cys Arg Leu Thr He Gly Ser Asn 

245 250 255 



Leu Ser He Arg He Ala Ala Tyr Lys Ser He Leu Gin Glu Arg Val 

260 265 270 
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Lys Lys Thr Trp Thr Val Val Asp Ala Lys Thr Leu Lys Lys Glu Asp 
275 280 285 



6/ 



He Gin Lys Glu Thr Val Tyr Cys Leu Asn Asp Asp Asp Glu Thr Glu 
290 295 300 



Val Leu Lys Glu Asp He lie Gin Gly Phe Arg Tyr Gly Ser Asp He 
305 310 315 320 



Val Pro Phe Ser Lys Val Asp Glu Glu Gin Met Lys Tyr Lys Ser Glu 

325 330 335 



Gly Lys Cys Phe Ser Val Leu Gly Phe Cys Lys Ser Ser Gin Val Gin 

340 345 350 



Arg Arg Phe Phe Met Gly Asn Gin Val Leu Lys Val Phe Ala Ala Arg 
355 360 365 



Asp Asp Glu Ala Ala Ala Val Ala Leu Ser Ser Leu He His Ala Leu 
370 375 380 



Asp Asp Leu Asp Met Val Ala He Val Arg Tyr Ala Tyr Asp Lys Arg 
385 390 395 400 



Ala Asn Pro Gin Val Gly Val Ala Phe Pro His He Lys His Asn Tyr 

405 410 415 



Glu Cys Leu Val Tyr Val Gin Leu Pro Phe Met Glu Asp Leu Arg Gin 

420 425 430 



Tyr Met Phe Ser Ser Leu Lys Asn Ser Lys Lys Tyr Ala Pro Thr Glu 
435 440 445 



Ala Gin Leu Asn Ala Val Asp Ala Leu He Asp Ser Met Ser Leu Ala 
450 455 460 



Lys Lys Asp Glu Lys Thr Asp Thr Leu Glu Asp Leu Phe Pro Thr Thr 
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465 



470 



475 



480 



Lys He Pro Asn Pro Arg Phe Gin Arg Leu Phe Gin Cys Leu Leu His 

485 490 495 



Arg Ala Leu His Pro Arg Glu Pro Leu Pro Pro He Gin Gin His He 

500 505 510 



Trp Asn Met Leu Asn Pro Pro Ala Glu Val Thr Thr Lys Ser Gin He 
515 520 525 



Pro Leu Ser Lys He Lys Thr Leu Phe Pro Leu He Glu Ala Lys Lys 
530 535 540 



Lys Asp Gin Val Thr Ala Gin Glu He Phe Gin Asp Asn His Glu Asp 
545 550 555 560 



Gly Pro Thr Ala Lys Lys Leu Lys Thr Glu Gin Gly Gly Ala His Phe 

565 570 575 



Ser Val Ser Ser Leu Ala Glu Gly Ser Val Thr Ser Val Gly Ser Val 

580 585 590 



Asn Pro Ala Glu Asn Phe Arg Val Leu Val Lys Gin Lys Lys Ala Ser 
595 600 605 



Phe Glu Glu Ala Ser Asn Gin Leu He Asn His He Glu Gin Phe Leu 
610 615 620 



Asp Thr Asn Glu Thr Pro Tyr Phe Met Lys Ser He Asp Cys He Arg 
625 630 635 640 



Ala Phe Arg Glu Glu Ala He Lys Phe Ser Glu Glu Gin Arg Phe Asn 

645 650 655 



Asn Phe Leu Lys Ala Leu Gin Glu Lys Val Glu He Lys Gin Leu Asn 

660 665 670 
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His Phe Trp Glu He Val Val Gin Asp Gly He Thr Leu He Thr Lys 
675 680 685 



Glu Glu Ala Ser Gly Ser Ser Val Thr Ala Glu Glu Ala Lys Lys Phe 
690 695 700 



Leu Ala Pro Lys Asp Lys Pro Ser Gly Asp Thr Ala Ala Val Phe Glu 
705 710 715 720 



Glu Gly Gly Asp Val Asp Asp Leu Leu Asp Met He 

725 730 



<210> 3 
<211> 645 
<212> PRT 

<213> Neurospora crassa 
<400> 3 

Met Ser Trp Arg Lys Asp Gin Asp Glu Arg Leu Asp Gly Asp Glu Gly 
15 10 15 



Asp Glu Glu Leu Asp Glu Asn Val Ser Tyr His Gin Ser Thr His Val 

20 25 30 



Leu Phe Ala He Asp Val Ser Lys Ser Met Leu Lys Pro Pro Gin Asn 
35 40 45 



Thr Gly Asp Lys Lys Ala Asp Lys Asp Ser Ala Leu Thr Ala Ala Leu 
50 55 60 



Thr Cys Ala Tyr Gin He Met Gin Gin Arg He He Ser Gin Pro Lys 
65 70 75 80 



Asp Met Met Gly Val Leu Leu Phe Gly Thr Glu Lys Ser Lys Phe Arg 

85 90 95 



Asp Asp Ser Gly Asn Gly Thr Gly Tyr Pro His Cys Tyr Leu Leu Ser 

100 105 110 
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Asp Leu Asp He Pro Gly Ala Glu Asp Val Lys Lys Leu Lys Ala Leu 
115 120 125 



He Glu Asp Gly Asp Asp Glu Asp Glu He Met Val Pro Ser Lys Glu 
130 135 140 



Pro Val He Met Ser Asn Met Leu Phe Cys Ala Asn Gin Val Phe Thr 
145 150 155 160 



Thr Asn Ala Ala Asn Phe Gly Ser Arg Arg Leu Phe He Val Thr Asp 

165 170 175 



Asn Asp Asp Pro His Ala Gly Asp Lys Gin Ala Lys Ser Ser Ala Ala 

180 185 190 



Val Arg Ala Lys Asp Leu Tyr Asp Leu Gly Val Val He Glu Leu Phe 
195 200 205 



Pro He Ser Arg Glu Asp Lys Lys Phe Asp Leu Ser Lys Phe Tyr Asp 
210 215 220 



Asp He He Tyr Arg Asn Pro Ala Ala Glu Ala Gly Gin Ser Glu Ser 

225 230 235 240 



Pro Lys Thr Ser Lys Ser Gly Asp Gly Leu Thr Leu Leu Asn Ser Leu 

245 250 255 



He Ser Asn He Asn Ser Lys Gin Thr Pro Lys Arg Ser Tyr Phe Ser 

260 265 270 



Asn Leu Pro Phe Glu Leu Ala Pro Gly Leu Thr He Ser He Lys Gly 
275 280 285 



Tyr Met Pro Leu Asn Arg Gin Thr Pro Thr Arg Ser Cys Tyr Val Tyr 
290 295 300 
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Glu Gly Glu Glu Gin Ala Gin Val Val Gin Ser Glu Thr Ala Gin Val 
305 310 315 320 



Asp Phe Ala Ala Arg Thr Val Glu Lys Ser Glu Leu Arg Lys Gly Tyr 

325 330 335 



Lys Phe Gly Gly Glu His He Cys Phe Lys Pro Glu Glu Leu Ala Glu 

340 345 350 



Leu Lys Gin Met Gly Lys Lys Thr Leu Arg He He Gly Phe Lys Lys 
355 360 365 



Arg Ser Lys He Pro Ser Trp Ala Ser Val Lys Lys Ser He Phe He 
370 375 380 



Phe Pro Ser Glu Glu Gin Tyr Val Gly Ser Thr Arg Val Phe Ser Ala 
385 390 395 400 



Leu Trp Gin Lys Leu Leu Lys Asp Asp Lys Val Gly He Ala Trp Phe 

405 410 415 



Val Ala Arg Glu Asn Ala His Pro Val Met Val Ala He Phe Pro Ser 

420 425 430 



Gly Asn Pro Asp Asp Glu Glu Ala Asn Thr Pro Tyr Leu Pro Ala Gly 
435 440 445 



Leu Trp Leu Tyr Pro Leu Pro Phe Ala Asp Asp Val Arg Ser Val Asp 
450 455 460 



His Val Thr Ala Pro Pro Arg Pro Ala Asp Glu Leu Thr Asp Gin Met 
465 470 475 480 



Arg Gin Val He Gin Asn Leu Gin Leu Pro Lys Ala Met Tyr Asp Pro 

485 490 495 



Arg Lys Tyr Pro Asn Pro Ser Leu Gin Trp His Tyr Lys He Leu Gin 

500 505 510 
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Ala Lys Ala Leu Asp Glu Glu Thr Pro Asp Ala Met Asp Asp Val Thr 
515 520 525 



Leu Pro Lys Tyr Arg Gin He Asp Lys Arg Val Gly Gly Tyr Leu Ala 
530 535 540 



Glu Trp Lys Glu Met Leu Ala Lys Lys Ala Asn Asp Leu Gin Asn Thr 
545 550 555 560 



Arg Ala Phe Lys Arg Glu Phe Glu Glu Asp Asp Glu Arg Pro Ala Lys 

565 570 575 



Arg Ala Lys Pro Ser Lys Lys Ala Ala Ser Gly Gly Gly Gly Pro Ala 

580 585 590 



Asn Ser Asn Ala Asp Leu Lys Lys Ala Phe Glu Gin Gly Thr Leu Gly 
595 600 605 



Lys Met Thr Val Ala Glu Leu Lys Asp He Met Ala Ser Lys Gly He 
610 615 620 



Ser Thr Ala Gly Arg Lys Ala Glu Leu Val Glu Arg Leu Glu Gin Trp 
625 630 635 640 



Val Glu Glu Asn Leu 

645 



<210> 4 
<211> 661 
<212> PRT 

<213> Neurospora crassa 
<400> 4 

Met Ala Asp Lys Glu Ala Thr Val Tyr Val He Asp Leu Gly Glu Ser 
15 10 15 



Met Ala Asp Cys His Asn Gly Arg Asn Glu Ser Asp Leu Glu Phe Gly 
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20 



25 



30 



Met Arg Tyr He Trp Asp Lys He Thr Thr Thr Val Ala Ala Ser Arg 
35 40 45 



Lys Thr Trp Asn Val Gly Val Val Gly Leu Asn Thr Asp Glu Thr Asn 
50 55 60 



Asn Asn Glu Asn Arg Glu Glu Tyr Gin Gly Tyr Glu Asn He Ser Val 
65 70 75 80 



Leu Gin Glu Leu Gly Pro Met Thr Met Ala Ser Leu Arg Ala Leu Lys 

85 90 95 



Ser Lys He Glu Pro Ser Ser Thr Ser Ser Ala Asp Ala He Ser Ala 

100 105 110 



He Val Val Ala Leu Arg Met He Gin Thr Phe Thr Lys Lys Leu Lys 
115 120 125 



Tyr Lys Arg Lys He He Val Val Thr Asn Gly Glu Ser Pro He Asp 
130 135 140 



Asp Asp Gin Ser Glu Glu Val Ala Asn Met Leu Asn Asp Val Gly He 
145 150 155 160 



Glu Leu He Val Leu Gly Val Asp Phe Asp Asp Ala Glu Tyr Gly Phe 

165 170 175 



Lys Glu Glu Asp Lys Pro Arg His Lys Glu Gin Asn Glu Lys He Leu 

180 185 190 



Lys Thr Leu Val Asp His Cys Glu Ser Gly Ala Phe Gly Thr Met Ala 
195 200 205 



Gin Ala Val Glu Glu Leu Ala Thr Pro Arg He Lys Ser Val Arg Pro 
210 215 220 
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Phe Lys Ala Tyr Asp Gly Pro Leu Thr Leu Gly Asp Pro Gin Lys Tyr 
225 230 235 240 



Pro Ser Ala Leu Ser He Gin Val Glu Arg Tyr Phe Lys Thr Lys Arg 

245 250 255 



Ala Thr Pro Pro Ser Ala Ser Asn Val Ala Asn Pro Asn Gly Pro Pro 

260 265 270 



Gin Thr Gin Val Trp Asn Glu Asp Asp Gly Val Pro Phe Ser Gly Val 
275 280 285 



Gly Leu Gin Pro Val Lys Gin Leu Arg Thr Tyr Arg He Glu Asp Ser 
290 295 300 



Lys Ala Ala Gly Gly Lys Lys Asp Val Asp Met Glu Asp Leu Ala Lys 
305 310 315 320 



Ala Tyr Gin Tyr Gly Arg Thr Val Val Pro Phe Gly Lys Ser Glu Glu 

325 330 335 



Asp Tyr Leu Lys Tyr Glu Thr Thr Lys Ser Phe Thr He He Gly Phe 

340 345 350 



Val Pro Met Ser Ser Tyr Glu Pro Phe Leu Asn Met Gly Glu Thr Gly 
355 360 365 



Leu He Val Ala Gin Lys Val Asn Glu Glu Ala Glu Leu Gly Leu Ser 
370 375 380 



Ala Leu He His Ala Leu His Glu Leu Glu Ser Tyr Ala Val Ala Arg 
385 390 395 400 



Tyr Val Asn Lys Asp Lys Ala Pro Pro Gin He Leu Leu Leu Lys Pro 

405 410 415 



Asn Pro Ala He Glu Asp Asp He Glu Cys Leu Tyr Asp He Pro Leu 
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Pro Phe Ala Glu 
435 



Val Leu Thr He 
450 



Asn Asn Asp Leu 
465 



Leu Thr Glu Tyr 



Pro He Asp Asp 

500 



He Arg Asn Arg 
515 



Glu He Leu Thr 
530 



Ala Lys Thr Glu 
545 



Ala Glu Asp Asp 



He He Cys Lys 

580 



Arg Ala Ala Glu 
595 



Glu Val Pro Thr 
610 



Asp Val Arg Ser 

440 



Thr Gly Asn Val 
455 



Gin Gin Ala Met 
470 



Gly Gin Asp Asp 
485 



Leu Tyr Asn Pro 



Ala Val Asn Pro 

520 



Arg Phe Thr His 
535 



He Asp Gly Leu 
550 



Glu Thr He Glu 

565 



Leu Val Ser Asp 



Asn Leu Arg Val 

600 



Leu Tyr Asn Lys 
615 



Tyr Gin Phe Pro 



Leu Thr Glu His 

460 



Ser Asp Tyr Val 
475 



Asp Gly His Pro 
490 



Val He His His 
505 



Asp Ala Pro Leu 



Pro Pro Glu Pro 

540 



He Gin Ala Ala 

555 



He Ala Ala Lys 
570 



Ser Phe Ala Asp 
585 



Met Arg Glu Glu 



Tyr He Thr Lys 

620 



Pro Leu Asp Lys 
445 



Arg Leu Leu Pro 



Asp Ala Met Asp 

480 



Ala Glu Tyr Ala 
495 



Met Asn Gin Ala 
510 



Pro Pro Val Ala 
525 



Leu Leu Ala Lys 



Glu Val Lys Lys 

560 



Gin Met Gly Asn 
575 



Val Leu Tyr Pro 
590 



Leu He Asn Met 
605 



Leu Lys Glu Ser 
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Leu Leu Ser Val Ser Glu Ser Lys Ser Met Gly Gly Ser Leu Thr Gly 
625 630 635 640 



Ser Gly Glu Asp Thr Asp Glu Glu Arg Gin Arg Lys His Pro Phe Ser 

645 650 655 



Ala Gin Glu Val Gly 

660 



<210> 5 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 5 

gtgctgtagc cgttttgggt atcgc 25 



<210> 6 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 6 

ggcgtaatag cgaagagata gttgctggaa ataa 34 



<210> 7 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 7 

aagcataaag tgtaaaggct tgttgatgac cgt 33 



<210> 8 



ttttiE#2 009-3014269 
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^-v: 16/ 



<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 8 

ttggacgccg cacacctctc gctct 25 



<210> 9 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 9 

ttatttccag caactatctc ttcgctatta cgcc 34 



<210> 10 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 10 

cacggtcatc aacaagcctt tacactttat gctt 34 



<210> 11 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 1 1 

gcgccgggag gttgttcgta agctg 25 



<210> 12 
<211> 34 
<212> DNA 



tbfflE#2 009-3014269 
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<213> Artificial 
<220> 

<223> Designed nucleotides 
<400> 12 

ggcgtaatag cgaagaggct tttcggcttt gctg 



<210> 13 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 13 

aagcataaag tgtaaagcag ggttggagac aggt 



<210> 14 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 14 

aaggcggagt tgttggctgc gaagg 

<210> 15 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 15 

cagcaaagcc gaaaagcctc ttcgctatta cgcc 

<210> 16 

<211> 34 

<212> DNA 

<213> Artificial 
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34 



34 



25 



34 
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<220> 

<223> Designed nucleotides 
<400> 16 

acctgtctcc aaccctgctt tacactttat gctt 34 



<210> 17 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 17 

gagaactgat catgcgatgc gtggc 25 



<210> 18 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 18 

cattcgcttg atcgacatgg ttggc 25 



<210> 19 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 19 

cacattgtcc aagcttactg tggctaccc 29 



<210> 20 

<211> 29 

<212> DNA 

<213> Artificial 



<220> 

<223> Designed nucleotides 
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19/ 



<400> 20 

gggtagccac agtaagcttg gacaatgtg 



29 



<210> 21 

<211> 29 

<212> DNA 

<213> Artificial 



<220> 

<223> Designed nucleotides 
<400> 21 

cacattgtcc aagcttactg tggctaccc 



29 



<210> 22 

<211> 29 

<212> DNA 

<213> Artificial 



<220> 

<223> Designed nucleotides 
<400> 22 

gggtagccac agtaagcttg gacaatgtg 



29 



<210> 23 

<211> 41 

<212> DNA 

<213> Artificial 



<220> 

<223> Designed nucleotides 
<400> 23 

gctataggcg cgcctctgca tttaaggaga gaatagctgt g 



41 



<210> 24 

<211> 41 

<212> DNA 

<213> Artificial 



<220> 

<223> Designed nucleotides 
<400> 24 
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agaacagcgg ccgcaagaga tctcgatcac tgcttatgat c 



<210> 25 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 25 

ctttaggcgg ccgcaattca agatgagtca taagaggatc 



<210> 26 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 26 

catgtcgaca tttcaagaca ggtgaagagg tgacaag 



<210> 27 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 27 

gctatagtcg actctgcatt taaggagaga atagctgtg 



<210> 28 

<211> 41 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 28 

agaacagcgg ccgcaagaga tctcgatcac tgcttatgat c 



mm. 2004-052952 



<210> 29 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 29 

ctttaggcgg ccgcaattca agatgagtca taagaggatc 



<210> 30 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> Designed nucleotides 

<400> 30 

atcgcaggcg cgccagacag gtgaagaggt gacaagatac 
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